Relationship between the rearrangement of immunoglobulin genes, the appearance of a B lymphocyte antigen, and immunoglobulin synthesis in murine pre-B cell lines.
Eighteen Abelson virus-transformed immature B cell lines were established and immunoglobulin biosynthesis, expression of a B lymphocyte antigen detected by a monoclonal antibody, and rearrangement of immunoglobulin genes in these cell lines were studied. Only one cell line (A1) synthesized micro-chains but no light chains, and the other cell lines synthesized no detectable immunoglobulins. None of the cell lines established had detectable membrane-associated IgM. Fifteen cell lines expressed a B lymphocyte antigen on their cell surfaces. In three cell lines, however, the majority (greater than 99%) of cells did not express this antigen. Heavy chain genes were rearranged on both chromosomes in all the cell lines, although one heavy chain gene was deleted in three cell lines. In 12 of 18 cell lines, one or both kappa-chain genes were rearranged. In six cell lines, however, both kappa-chain genes remained in embryonic form; lambda-chain genes were in embryonic form in all the cell lines. These results suggested the hierarchy of Ig gene rearrangements, beginning with mu and proceeding to kappa and then to lambda. JH rearrangement was also shown to precede the appearance of a B lymphocyte antigen. In three cell lines (A1-A3), which were considered subclones derived from a single common precursor, it was suggested that one rearranged JH gene was functional, and the other was nonfunctional, indicating that allelic exclusion already operated in pre-B cells.